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Effects of Increasing Concentrations of Distillers 
Dried Grains with Solubles (DDGS) on Growth 
Performance of Weanling Pigs 
Feeding low concentrations of DDGS early in the nursery period does not help to maintain growth performance 
when high concentrations of DDGS are incorporated in the diets during the late nursery period. 
Thomas E. Burkey 
Phillip S. Miller 
Swapna S. Shepherd 
Roman Moreno 
Erin E. carney1 
Summary 
The objective of this experiment 
was to evaluate growth performance 
of weanlingpigs introduced to low con- 
centrations (5%) of DDGS duringphase 
2 of the nursery period followed by high 
concentrations (30%) duringphase 3 of 
the nursery period Overall (day 0 to 42), 
pigs fcd 5 or 30% DDGS in phasc 2 (and 
30% DDGS in  phase 3)  had decreased 
(P < 0.05) avenage daily gain (ADG) 
compared to control pigs. In addition, 
pigs fed 30% DDGS (duringphase 2 and 
3)  had decreased (P < 0.05) body weight 
( B W )  compared to control pigs and pigs 
that only received DDGS duringphase 
3. However, pigs fed 0 %  DDGS dur- 
ingphase 2 followed by 30% DDGS in  
phase 3)  had sinlilur Bl/t: ADG and aver- 
age daily feed intake compared to pigs fed 
the control diet. This research indicates 
that the inclt~sion of DDGS duringphase 
2 of the ntlrsery may negatively afect 
growth performance, particularly when 
followed by inclt~sion of high concentra- 
tions of DDGS duringphase 3 ofthe 
nursery period. However, growth perfor- 
mance nzay be maintained when high 
concentrations of DDGS are included in 
the diets of pigs (with no previous expo- 
sure lo DDGS) lule in h e  nursery period. 
Introduction 
Distillers dried grains with 
solubles (DDGS) is the primary co- 
product of ethanol production that 
is used in the swine industry. Incor- 
poration of DDGS in swine diets is 
expected to grow rapidly because of its 
improved quality and increased avail- 
ability. To date, much of the research 
documenting the effects of DDGS 
is focused on growing-finishing pig 
performance. Little emphasis has been 
placed on the effects of DDGS on nurs- 
ery pig performance. Currently, some 
nutritionists recommend that DDGS 
should not be fed at concentrations 
greater than 5% of the diet during the 
nursery phase. However, because little 
emphasis has been placed on research 
documenting the growth performance 
of nursery pigs fed DDGS (particularly 
high quality DDGS from new genera- 
tion ethanol plants), DDGS may be 
underutilized in nursery-pig diets. The 
objective this research was to evalu- 
ate growth performance of weanling 
pigs introduced to low concentrations 
(5%) of DDGS during phase 2 of the 
nursery period followed by high con- 
centrations (30%) during phase 3 of 
the nursery period. 
Materials and Methods 
Experimental design 
Ninety-six weaned ( 17 to 19 days 
post-farrowing) pigs were sorted by 
weight and sex and randomly allotted 
to dietary treatment in a 42-day experi- 
ment (4 treatments; 6 pigslpen; 4 rep- 
licatesltreatment) that was conducted 
at the University of Nebraska-Lincoln. 
Average initial body weight was 12.3 
lb. During phase 1 (days 1 to 7) all pigs 
were fed a common transition diet, 
during phase 2 (days 8 to 2 1) and 3 
(days 22 to 42) the 4 dietary treatments 
(Table 1) were arranged as follows: 1) 
basal diet (CTL; 0% DDGS in phase 
2 and 3); 2) 0% DDGS (0% DDGS in 
phase 2,30% DDGS in phase 3); 3) 
5% DDGS (5% DDGS in phase 2,30% 
DDGS in phase 3); and 4) 30% DDGS 
130% DDGS in phase 2 and 3).All diets 
were fed in ~ n e a l  f o r ~ n  and formulated 
to meet or exceed NRC requirerneilts 
for growth without growth-proinotiilg 
antibiotics, zinc oxide, or copper sulfate. 
A 1  pigs were housed ill a temperature- 
coiltrolled rooin with coilstailt lighting. 
Each pen colltaiiled a single nipple 
xaterer and a single self-feeder to  facili- 
tate ad libituin access to water and feed. 
Pig weights and feed disappearance 
ineasureineilts were obtained 011 day 
7 ,2  1, and 42. Pig body weight (BIT) 
and feed disappeara~lce were ineasured 
weekly and used to calculate average 
daily gain (ADG), average daily feed ill- 
take IADFI), and feed efficiency (G:F). 
Growth data we1 e analyzed as a 
completely raildomized design usiilg 
the AIISED procedure of SAS. The 
inail1 effect of the statistical inodels was 
dietary treatment. Pen was coilsidered 
as the experimental uilit for analyses. 
Results and Discussion 
Pig BTI' and gro~vth  perforinailce 
results are suinlnarized in Table 2. 
At the end of phase 1 (day 7; during 
which all pigs lvere fed a trallsitioil 
diet) pig BT1' averaged 14.2 lb. As 
expected, BTf and growth perfor- 
inailce during phase 1 (days 0 to 7) 
were not affected by dietary treatment. 
At the end of phase 2 (day 21), pig BTf 
was siinilar ainoilg treatineilts and 
averaged23.7,23.6,22.7,aild21.2 lb 
for pigs fed the control, 0% DDGS, 5% 
DDGS, and 30% DDGS diets, respec- 
ti~rely. During phase 2, n o  differences 
i n  growth performa~lce were observed 
between pigs fed 5% DDGS coinpared 
to pigs fed the coiltrol diet. However, 
Table 1. Composition of phase 2 ( ~ 2 ) % ~  and phase 3 (P3)a,C diets (as-fed basis) %. 
Control 0% DDGS 5% DDGS 30% DDGS 
Ingredient, % P2 P3 P2 P3 P2 P3 P2 P3 
Corn 43.90 58.96 43.90 37.51 41.00 37.51 22.80 37.51 
Soybean meal, 47.5 % CP 32.00 35.00 32.00 26.75 29.98 26.75 23.43 26.75 
Spray dried whey 15.00 0.00 15.00 0.00 15.00 0.00 15.00 0.00 
Select menhaden fish meal 4.00 0.00 4.00 0.00 4.00 0.00 4.00 0.00 
Corn oil 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 
Dicalcium phosphate, 21% P 1.00 1.65 1.00 0.75 0.90 0.75 0.25 0.75 
Limestone 0.35 0.63 0.35 1.23 0.40 1.23 0.80 1.23 
Salt 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 
UNL mineral mixd 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 
UNL vitamin mixe 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 
Lysine-HC1 0.00 0.04 0.00 0.04 0.00 0.04 0.00 0.04 
DL-methionine 0.03 0.03 0.03 0.03 0.03 0.03 0.03 0.03 
DDGS~ 0.00 0.00 0.00 30.00 5.00 30.00 30.00 30.00 
TOTAL 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 
aControl = 0% DDGS in phase 2 and 3; 0% DDGS = 0% DDGS in phase 2 and 30% DDGS in phase 
3; 5% DDGS = 5% DDGS in phase 2 and 30% DDGS in phase 3; 30% DDGS = 30% DDGS in phase 2 
and 3. 
b ~ h a s e  2 diets were formulated to contain: lysine, 1.4% ; Ca, 0.85% ; P, 0.7% ; available P, 0.47%. 
'Phase 3 diets were formulated to contain: lysine, 1.24% ; Ca, 0.81% ; P, 0.71% ; available P, 0.36%. 
d~upplied per kg of diet: Zn (as ZnO), 128 mg; Fe (as FeS0;H20), 128 mg; Mn (as MnO), 30 mg; Cu 
(as CuS0;5H20), 11 mg; I (as Ca(I03).H20), 0.26 mg; Se (as Na2Se03), 0.3 mg. 
eSupplied per kg of diet: vitamin A (as retinyl acetate, 5,500 IU; vitamin D (as cholecalciferol), 550 IU; 
vitamin E (as a-tocopheryl acetate), 30 IU; vitamin K (as menadione dimethylpyrimidinol bisulfate), 
4.4 mg; riboflavin, 11.0 mg; d-pantothenic acid, 22.05 mg; niacin, 33.0 mg; vitamin B1, !ai cFnoco-  
balamin), 33.0 mg. 
f~istillers dried grains with solubles. 
Table 2. Body weights (BW), average daily gain (ADG), average daily feed intake (ADFI) and feed 
efficiency (G:F) of nursery pigs fed various dietary concentrations of distillers dried grains 
with solubles (DDGS).a 
D~etary ~ r e a t m e n t s ~  P x ~ l u ? \  






Phase 1 (day 0 to 7) 
ADG, lb 0.33 0.28 0.21 0.23 0.06 0.6 
ADFI, lb 0.4 0.41 0.33 0.37 0.02 0.16 
G:F, lbllb 0.81 0.7 0.61 0.61 0.18 0.8 
Phase 2 (day 8 to 21) 
ADG, lb 0 . 6 7 ~  0 . 6 6 ~  0 . 6 3 ~  0.52e 0.02 0.001 
ADFI, lb 1 .00~  1 . 0 5 ~  0 . 9 7 ~  O.Se 0.05 0.03 
G:F, lbllb 0.68 0.64 0.64 0.63 0.03 0.7 
Phase 3 (day 22 to 42) 
ADG, lb 1 .50~  1 . 3 9 ~ ~  1.3Se 1.31e 0.05 0.03 
ADFI, lb 2 . 2 ~ ~  2 . 1 3 ~  2 . 0 9 ~  1.79e 0.09 0.01 
G:F, lbllb 0 . 6 6 ~  0 . 6 6 ~  0 . 6 6 ~  0.73e 0.02 0.01 
Overall (day 0 to 42) 
ADG, lb 1 . 0 3 ~  0 . 9 6 ~ ~  0 . 9 3 ~ ~  0.86~ 0.03 0.003 
ADFI, 1b 1 .54~  1 . 4 ~ ~  1 . 4 3 ~  1.23e 0.05 0.005 
G:F, lbllb 0.67 0.65 0.65 0.71 0.02 0.1 
aA total of 96 pigs (initially 12.3 + 0.2 lb and 18 + 1 d of age at weaning) with six pigs per pen and four 
pens per treatment. 
b ~ o n t r o l  = 0% DDGS in phase 2 and 3; 0% DDGS = 0% DDGS in phase 2 and 30% DDGS in phase 
3; 5% DDGS = 5% DDGS in phase 2 and 30% DDGS in phase 3; 30% DDGS = 30% DDGS in phase 2 
and 3. 
'Standard error of the mean. 
f ~ e a n s  in the same row with different superscripts differ (P < 0.05). 
O 2007, The Board of Regents of the University of Nebraska. All rights reserved. 
pigs fed 30% DDGS had decreased 
ADG and ADFI coinpared to all other 
treatineilts i P  < 0.05). At the end of 
phase 3 (day 42), pig BiV was siinilar 
ainoilg treatments averaging 23.7,23.6, 
22.7 and 2 1.2 lb, respectively for pigs 
fed the control, 0% (0% ill phase 2 and 
30% in phase 3) ,  5% (5% ill phase 2 
and 30% in phase 31, and 30% (30% 
i n  phase 2 and 3) diets. During phase 
3, pigs that received the coiltrol diet 
had greater ADG (P < 0.05) coinpared 
to pigs that received DDGS iiilcludiilg 
bo th  the 5 and 30% DDGS treat- 
ments) during phase 2 of the esperi- 
rnent. In addition, pigs that received 
30% DDGS (ill both phase 2 and 3) 
had decreased i P  < 0.05) ADFI and 
increased (P  < 0.05) G:F coinpared to 
pigs fed the coiltrol diet. 
Overall (day 0 to 42), pigs fed 
30% DDGS iduriilg both phase 2 
and 3) had decreased ADG and ADFI 
coinpared to pigs fed the coiltrol diet 
(1' < 0.05). In addition, BiV (averaging 
55.2, 52.8, 51.6, and 48.7 lb, respective- 
ly for pigs fed the coiltrol, 0, 5, or 30% 
DDGS treatment diets) for pigs fed 
30% DDGS was decreased coinpared 
to all other treatineilts (1' < 0.05). 
However, pigs that Ivere iiltroduced 
to 30% DDGS late ill the nursery 
(received 30% DDGS during phase 
3 only) had siinilar BiV and growth 
performance colnpared to coiltrol pigs. 
Conclusions 
This research indicates that the 
iilclusioil of DDGS at low coi~centra- 
tioils duriilg phase 2 did not help to  
rnaiiltaiil growth perforinailce when 
high coilceiltratioils of DDGS were 
iilcluded during phase 3 and that in- 
clusioil of high levels (30%) of DDGS 
throughout the nursery period has 
a negative effect 011 growth perfor- 
mance. However, gi o ~ v t h  perforinailce 
may be inaiiltaiiled 1vhei1 high levels of 
DDGS 13096) are iilcluded duriilg the 
late iluiseiy peiiod (phase 3) .  
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